Background Data: Posterior lumbar interbody fusion (PLIF) becomes widely used surgical procedure to reduce pain and spinal instability resulting from some spinal diseases. Although this procedure is widely used, postoperative conditions such as good clinical outcome and spinal instability are still a matter of controversy. Maintenance of disc height and solid fusion significantly increased with PLIF with cage. Cage migration to the spinal canal is one of the most common cause of implant failure in mono-segmental lumbar interbody fusion.
Introduction
PLIF becomes widely used surgical procedure to reduce pain and spinal instability resulting from lumbar disc diseases.
14 PLIF was introduced by Ralph Cloward in 1940. 19, 20 Although this procedure is widely accepted, debates still present regarding postoperative conditions such as good clinical outcome and spinal instability. 15 Autologous iliac bone graft was the most common choice for PLIF, but may lead to donor site morbidity such as pain and infection 3 . Local lamina bone and facet joint bone graft have superior effect in reducing morbidity. 13 PLIF using stand-alone cage has been used to replace iliac crest tricortical grafting to reduce complications such as graft resorbtion and donor site morbidity. PLIF with stand-alone carbon cage help to maintain disc height and produce solid fusion. 8 The most common cause of implant failure in monosegmental lumbar interbody fusion is cage migration into the spinal canal leading to spinal deformity, malfusion and neurological deterioration.
2 Abbush et al, 1 reported that cage position and cage type seem to play a major role in cage migration after PLIF.
The aim of our study is the evaluation of the efficacy of unilateral stand-alone cage fusion as a simple procedure after lumbar discectomy to preserve spine stability and disc height, and to study the possible causes of cage retropulsion.
Patients and Methods
A prospective follow-up clinical case study was carried out on 40 cases (24 males and 16 females). All patients had single level lumbar disc prolapse, diagnosed clinically and radiologically. All patients operated during the period from March 2013 to March 2015 at Neurosurgery Department, Mansoura University Hospital were reported. All patients were complaining of low back pain and sciatica. Patients with multiple levels, instability, spondylolisthesis and infection were excluded. Demographic data as age, gender, job and body mass index (BMI) were reported for all patients.
Body mass index classified according to Garrouste et al, 9 was calculated by dividing weight of the patient in kilogram (kg) on the square of height in meter (m). All patients were examined on admission clinically and radiologically by Magnetic resonant image (MRI) lumbosacral spine and dynamic study plain x-ray films in extension and flexion views.
Disc height was measured for all patients at the herniated level by MRI. Disc level height was evaluated according to Egyptian parameters. 4 All patients underwent open lumbar discectomy and PLIF using unilateral stand-alone carbon cage filled with autologus lamina bone. All patients wore lumbosacral brace for 3 months post-operative. All patients were evaluated postoperatively clinically and radiologically by dynamic plain x-ray lumbosacral spine 7 days, 3 months and one year. Patients with cage retropulsion were assessed by additional plain x-ray dynamic and MRI lumbosacral spine when needed guided by patient clinical data and clinical examination. Cage was considered retropulsed if displaced more than 2 ml and producing symptoms. Cages were revised surgically by the same surgical team using superadded pedicle screw fixation. Fusion was assessed by plain x ray films. The outcome has been assessed after one year postoperatively using modified Mac-Nab's criteria according to Lee et al, 15 
Results
Six cases out of 40 (15%) developed cage retropulsion. Patients with retropulsion were younger (38.3+2.96 years) than other patients (42.4+5.7 years) (P<0.05). There was no sex difference between retropulsion patients and others. Most retropulsion patients were obese (66.7%), while others were overweight (64.7%). The difference in body mass index between both group were statistically significant (P<0.05). Most retropulsion patients were workers (33.3%) and carriers (33.3%). (Table 1) L4-5 disc was the most common affected level affecting 66.6% of retropulsion patients and 70.6% of others. 83.3% (N=5) of retropulsion patients had wide disc space height, while others had normal disc height in 58.8% of patients. The difference between both groups was statistically significant (P<0.05). (Table 2) There was no significant difference regarding gender, body mass index and the level of cage retropulsion between both retropulsion patients and others. (Table 3) The primary outcome of all patients with cage retropulsion was graded as a poor outcome. They were revised and their final outcome improved after. Other patients with no retropulsion had excellent (50%) and good (11.8%) outcomes. The difference in the outcome between both groups was statistically significant (P<0.05). (Table 3 ) 
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Discussion
PLIF with carbon cage becomes widely used surgical procedure to eliminate pain and spinal instability.
14 In our series of 40 cases with single level lumbar discectomy and unilateral cage insertion, 6 cases developed posterior cage migration (15%). Eck et al, 6 reported that (14%) of cases with lumbar titanium cage developed cage retropulsion within 2 years follow up. Chen et al, 2 in their study reported cage migration of 16.7%.
In our series of PLIF with unilateral cage, the mean age for cage retropulsion patients were significantly lower (38.3+2.96 years) compared to patients with no cage retropulsion (42.4+5.7 years). Abbushi et al, 1 reported cage migration in patients over age 64 years in their study. Hiroak et al, 11 on their study on risk factors for cage retropulsion concluded a mean age of 68.2 years. Duncan and Bailey 5 on their study reported a mean age (53.5 years) of cases with cage retropulsion. Fathy et al, 8 on their study on outcome of cases after PLIF with cage reported that the mean age of cases with cage retropulsion was 36 years.
Personal factor such as job of patients performing strenuous work and heavy physical activities may be the contributing factors for cage retropulsion. In our series, the gender showed no significant difference with male predominance among both groups with and without cage retropulsion. These results were in agreement with Hiroak et al, 11 and Zhao et al, 19, 20 who reported mail predominance. However, Hsiao et al, 12 Fathy et al, 8 . and Duncan et al, 5 reported a female predominance on their studies on cage retropulsion PLIF.
As regard body mass index of our series, the majority of cases with cage retropulsion were obese (66.7%), while those with no cage retropulsion were overweight (64.7%), the difference between both groups was statistically significant. Abbushi et al, Regarding the time of cage retropulsion in our series no time difference was detected. Eshkenazi et al, 7 reported 10 days and 2 months for cage retropulsion of 2 patients after PLIF with cage. Hiroaki et al, 11 reported a time of 2 months for cage retropulsion PLIF. Probably personal factor of age and body mass index play a role in time of cage retropulsion.
In our series the majority of cases with cage retropulsion (83.3%) had a wide disc space height. Hiroaki et al, 11 concluded that the disc height was significantly greater in patients with cage retropulsion. Lowe et al, 15 stated that large diameter cages have been shown to have a lower risk of cage migration than smaller diameter. Probably proper cage size and wide disc height contribute to cage retropulsion.
In our series L4-5 level was the most affected site (70.6%) in all patients who underwent PLIF with cage followed by L5-S1 (22.5%). The level of L4-5 was the most affected site (66.6%) in cases with cage retropulsion, that was in agreement with Nixon et al. (2014) , who reported that the majority of cases were at L4-5 level (54.4%), followed by L5-S1 (26.47%). However, Hiroaki et al, 11 stated that L5-S1 level was the most common site for cage retropulsion.
As regard the outcome in our series with PLIF using unilateral carbon cage, all cases with cage retropulsion (100%) had a poor outcome, however, the majority of cases with no cage retropulsion had excellent (50%) and good (11.8%) outcomes. These results were in agreement with Zaho et al, 19, 20 and Molinari et al, 16 who reported good outcome for patients with PLIF using unilateral cage. Fathy et al, 8 also reported that good and excellent outcome represent (4.5%) of cases with PLIF using unilateral cage. In contrast, Duncan et al, 5 reported that PLIF using unilateral cage insufficient stability and bad outcome. Poor outcome of patient with cage retropulsion may be due to neural compression, insufficient spine stability, malfusion, and excessive scar tissue. Workers and carriers represented (33.3%) of cases with cage retropulsion in our study may be due to their Strenuous work and heavy physical activities.
Conclusion
The data in this may suggest that strenuous work, early heavy physical activities, large disc height may be contributing factors for cage retropulsion. Cage retropulsion has a negative impact on patients' outcome.
